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(57) Abstract 

An image display serving to the maximum the function of effectively increasing the 
numerical aperture of a microlens array formed on an image displaying element and displaying a 
highly uniform, bright image with a high projection efficiency, characterized in that hologram 
elements (12-14) fabricated by allowing the object light which is a generally parallel beam to 
interfere with the reference light which has a wave front approximately equivalent to that of the 
output light beam from illuminating means for collecting and propagating a first light beam emitted 
from light emitting means, the object light is a generally parallel object beam is used, so that the 
image display is provided with means for illuminating the hologram elements, and image display 
displaying elements (6-8) for displaying an image by modulating the output light beams from the 
hologram elements, and that the image displaying element has microlens corresponding to the 
respective pixels, and each microlens has a ftinction of focusing the incident beam almost onto an 
opening portion of a pixek 
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•ft 3 7 lOS^f^^^^J^^ixS^^S^^S 7 1 aC^fBLt U 
> X 3 8 1 atflEE^ntVN^o SV>X3 8 1 ali. Z ft ? ft , 
±t&ft a 9^ 3 7 1 cDSiS 3 7 1 ai:Wt 5»lEOSSO 

in ft u > x 3 7 q hmmttw ? z> & o \ztt. -o -z ^ z> » 

cc-Cs 7r>DX^A*tft3 7 l © » ft ti: * iKjgB©#i£©J:-5fc:-7 

* 3 7 5$rffl^S^trb-tS^^3 7 1 artCtSiHIT 
<fc 1^ 123 4ir^1-<i;o*^^^3 8.2Sffll>4:iCi!)ll 

& © IB 3 7 1 ai:Mbtl^Ki:l«*}T9^ ttf-t ±I3V 
X ? 3 8 2 C tt . ?n?tll/>X7M38 1©#U>X3 8 1 
a, ^<tlK*D^vA«iN-3 7 1 © S fg *s£ 3 7 1 aCJtJSUt^O 
0 3 8 2 a#**Sh, *d^7A#»37 # U > X 

3 8 i aS^Lfe^ftstoAMT^ia^^ « > * n -e n s nfc 

fi ft h T , o Mi m A«**»«cv^«t-5t:JKfiS$ix-ci^%. 
fijtkbt. ¥■ ft ft ft m -e a ft < s sUHKDHRiBate^JRfcfc^t* 

2 C * ft T -5 ft ^ ^ Iffi ft ft * & ^ ^ ft t£ <fc <^ <> C © =fc ? ft ft 

* fct , 7 V 9 9 © ft I* ± ± SB S8 ft M © ft & ^ © S #r "7 

s fc , mi ia m. m © m m a i - itsiiwi£ini«©sacj; 

t3x #^ft^^#ft&£j*bt£IU#fTi*!£3 6 1 a£7fc££-f3<l:? 

(ll3)liA3-5) 
B35C*tJ:^i:, H«rft**^tbT^ *n?7A|?39 
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1 £ m V> * i: t 4> £ > 'J7V^^lCtlP]Ii 3 5 3feffl^4±9C 

? * 3 5 3 i: J; 0 ? © ^ 2 I *, a i S 3t $ n 5 I K ± t: , 0 #r Si 
5 Jig 3 9 1 a*»)fi?hfc*Di f 7A*?3 9 1 tEitfttf i^. 
CtiiC it) > ^d^^A^^3 9 1 <D§ls]ffi«3 9 1 a.frh<D® 
#f * m « n SllbVX 3 0 2 ( « B& rJ ) 4^LTlftt6**? 3 
0 3^i:A*fT^o 11B^*^^^3 0 3©ai^^mtiS^U>X3 
57tiU^ ( ^ 12 ^ ) ±^t£^«^^n^o 

10 ±m* D ^ l> 3 9 1 !± , Hug3*M©ff5®A3-4T-UiB^L 

tz J: -5 c s #i*i:b-t> iEij7l/^ 3 5 3 *6«)*2)|]Si: 

£5tT 3 c i: # 3 o 

Jb83©<t-5^ia«a^^S^*5^T:*. SJSO»fflA3 - 3 © ffi 
15 fift*w»BfcH««C, ^ D ^7 i 3 9 1 £ fg 2 M & IZ iS S <* X 

+ zmmftJ&<Z>m±XMft8.&*Z < & * - i:fc:«fcSSiS:3* b © 

fia-?., iti^i?303©v-i'^oi/>xor-i'>ffijg^^if 
t J: s « « ?a * © i6] ± a m &m n * o 

20 (HJE©^SiA3-6) 

^3 6C*tiK, gUS©*D^7 A^?4 0 1 § ffl V* * «fc 

c©Slti©*D^7A|?4 0 #9 x. , u ;b t$ & 

25 « # SS «W ^ # © # tt * * V « » # © * Mi t m x. li 4 5 • © 
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& , WEigttsojBffiA i - i *>!IJ6©j&!»a3 - 3 -r- mm l <t a 

5 ^Jfiffl^«A3-5ilW*tC«niB«*ffl^&t)J*iSft*fflV^«t 
if L T «fc V> o 

( #i fig o> m m a 3 - 7 ) 

(Hj^^^^^t LT*D^7AI?t?£ffl h *> fc . & # 81 & 

io 3§;as©a^iSi^ : £ffl^x:7>>i/#^ — a & £ is T £ 3 ^ ^ is 

m. m. m %i H © 0*1 4 5& BJ3 f ^ <. 

C©Hi«a^*Btt^EB3 7 tc * r «fc "5 C , 7 > T 1 0 2 © 6 fe 
iiJ *J # * * s > 1 0 3C<tt)l^?^s ^ 7 — 4 1 4 C «fc 

b &.m$ tifz'&. ^^m<DTztb<0V-C^o^'y^yUXK4 15 tr 
15 AMU, 3 m&W ft<£lz ti S J: -5 tc4t o T n £ „ '«S*= 

^tVfc^^li. H US © JB JH A 3 - 6 £.mffi<Dt§.WL<Z>®ifT& i &* i fcl% 
£ iX tz ELM SI © * D V 7 A fg ^ 4 1 6-4 1 

tt-eEUffskfe***^ ^5-4 1 9-4 2 U^LtSlSOi 
g> * ^ Sis ^ 4 2 2-4 2 4 1fllJht»SIi!Jh, ^ ^ * n 
20 ^»?7'JXA 4 2 5 CJ:-9t^**ftftft« j$M 1/ > X 1 0 7 C 

±8B©.fc-5fcH**7n§£Bfc*s^-C*>, 3£ ^ * h©®^^, a 

& £ g*D^7i»I?4 1 6-4 1 8te, ^®[Htf^*©«ft 

25 # Sc © t: - 47 # . A»t s^tcifiw^o^c^jnixtoct 
4 c t -e <fc t) - ®iaVA?ij^=£ll^-rs c ttft-Ho n & ft c ii , 
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© $> <D £ m ^ Z> ft ¥ -f ix 12 <fc w\ o 

m $k * f * ffl ^ t * ct ^ o 

5 3: » *D^7A*?Cftit, Hi£©JgJBA3-l-C5*U;fc«fc 

(il©ffjiA3-8) 

© 8* A 3 - 7 fcf|&3®t£S^^W©#l£iaBJJ-r£o 
10 ^©iitftSl^^gli, H3 8Kwr«t-5(C x v>7-102©Sfe 

£Li 73 3t /b s , ij 7 U ? ^ 1 0 3 CJ; OlJtcftl, 57-4 HCi 

!>gi}jnf:i, e^gfcfctoco^'-r^D^ s> ^ x u x a 4 i 5 ic 

AMI, 3«ftffl**t»iSn« i?K&^>t^5. & S (c # St 

s n & # *«* » mmomm a 3 - e i:^i«©aa©ii«f^^6 s ff$^ 

15 jntSHi©*o^7 Af ?4 1 6-41 8 C A L , # Is] #r 31 
«fl9l«f $nt^**N PBS43 1 - 4 3 3 S^lT5iS©l 
d«i*? 4 3 4 - 4 3 6 1fHShtll«IEII$n, SttPB 
S4 3 1 - 4 3 3 & ft V 4 9 n J v^7';XA42 6 C <t D 6 

±IB©£-5&&#S©lHfc*5<*-?4 3 4-4 3 6 t LTIi, flf 

C©«fc5C*Ji£Snfc»£-e*. Sfjgnxh©®^^, K a* as * 
25 ©|q)±^©^IRI*[sI^T-$)^o 

(.nmo mm a 3 - 9 ) 
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nmomm a 3 - 2 (m 2 s ) vmi&iz, $ h izm^mmm^*' 
m. & % n tz m f& m. m %t w <o m z & -? z <> 

c ay mm. mm gtwit , 03 9cst<t5C 5>7-io2A^€,© 
ftjjjtZitf. m z.&m®mm<D 7 v * 9 1 0 3ia!)i6fff4s 

^ t E I $ n 1 1 ;t t S! « ? 4 4 4 O y 'J > MJ A > X 7 M 

4 4 lCJ;M , J^ttC**^t^ IJ>l!IJ ** u>;C44 1 
CD & i£ « "C « « ^ »J 'V httCgtr 5<to CftottM.. 

frmm* * 4 2*5io : {iis®iHie^fiS4 4 3 & . _l ib *r j£ s£ & t ffi 
«»±e\ afs©i=iiff«** J JBfi8s titzmtfr x^m* 3 0 1 

e,nTU*o *©fltJ©«J*ttSSifi«>«*A3-2 (EI2 8) tUt 

15 C©uB»a^^ST-!i. ±§3§l7te'S?&?fi^4 4 4iC<fcoTM#75 

|&#««3n3j&SI»Ss £Sili©JB<gA3-2 (02 8) t M & C 
LT, ^ ^ li ^ © 38 £ £ © — J* # ^ ®i flfc St ^ ^ n ° 

1 13 © i O IC -f > ^ ^ V — * iiLTCD^Itg^^fSllUff^^^-? 

3 0 1 tli^^J!iI?4 4 4 i:Sl^^t)tici:i:iD> £ t> — 
& £> , HS6©ff*niA3-2 (132 9) BiHf^D-f*?? 

(gffiO«)8A3 - 1 0) 
25 c©HSE©MA©OSf&!£^^E«:. 04Ot3^-fJ:?£, 

Hffi©Jf5-^A3-2-e*Lfc©i:le]«©lel#f7 l 6 : ^«^3 0 1 £ til £ 
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tz M & SE ^ 3£ S c s £ , iijaB2i3£<Z>fl2*§Ai-l^T-i&WL;fc 
^d^-^A^TI 0 5 tH*©«SI««t5KMfiffl*D{'7i* 
? 3 9 9 t, #aSW-£>ft-<:1$/?££ft-rf»-2>o © ffe 2> « Efc (£ . fl 5S 
©If A3 - 2 tBit-*^. d ft £ «fc t) x 7>71 0 2®fgjtf 
5 *a#&*;|lft©:*;S;£Stfb-tu*«^-S^ 'J 7 i- H 1 0 3 !: I 
TftMI^tlPiBi, J*B5«lfc£©flft£ffl^;fc»^-e4>* * n 
^ ^ A Jjl ^ 3 9 9 Ciot, 'J 7 V V Z 1 0 3*f»©Si^f tfl 

siKj^^^^trnM© y 7 u * m terns t m ma)* ?f km 

^iRmTt^f'^^^ft-S®"^*- ia & *f 2b * £ £ i: # T- S 
10 & $4 $) m * m Z Z t & T- Z 2> t £ § . @Jr)t?l? 3 0 1 CI 
j&£nfc : §@#r^&* i £m:fr£ftfc#3i* s B&*^ 3 14-3 

i 6±T?«*sft-4©T. ^ * isi fid c * t* * * * a& t m 22 a t tr 

& £ . 7}TD^^A^^399i:LT(±> ^JfiOJIJiA 1 - 1 ^ i 
15 1^ m CD ?S it S <D t> (D £ m <-> t> U T * £ V> — * , [U#f ft^M? 3 0 
1 t UtSMS©*»<54ffl^t 'J L T <t M o 

i i 5 -?>s 2 4 -cfv u t i a 

20 £SS(*t. -e s a «fc 5 £ b-r t» .tu- 

ft * . ±!2©&^-eiia^*^^^^ b -c « a /< * ^ * ffl t i> 

3 - 1 4 0 9 2 0 §SS, »Bf 4-2 5 1 2 2 1.*^** 
C^gt^jj*£ft-tu*«t-5C, &®*tc lofflT-f ?DL->X5S 
25 SL. A«3fe5fc*ii*©Pin«fi«fc J K5fc*b«>SCi:-eMfl$IIJ8. 

□ ^ * Jf 1m * b«>£^Hg£*f3Mift^^^^'r';fcftif e fc < > * S 
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mum, »tfi*oi»#acaftii&^« 

* ) felibfttlt, S g 12 Ir) r« H (WTVA«Ih^!2t^) * 

T # & Stfc H ( T > PDLCtHSIBt^) 5ffllMASt^*^i 

10 $ fc > «itt«If 7- 2 8 4 7 5 9 f fiitiSShtl^J; 

36C3K?CI*!: Lttt, TFT£IJT-lift< » «t ^ * - K 
(JUT. TFDtmSsB-r-S) £/8<^fc!iim3t^3t^£ffl^3-£:* s 
T-#5o £ . TFT, TFDf©SI)i?^»^t^tfStt 
15 T . Wa^tSB^'Ja^ ( W T s i« S P - S it*BT5) » ® S 
»«|.>|J3V (HT, fiigp-S i h^63t5) > 7 * * 7 r * 
^ 3 > (KT, a-S ifc*Bt«) fcffli^fcHit*******!! 
H ?, C t t- f 5 o 

* fc . » a si * a * * i± * ^xJi^iii^i-zs 1 426. # 

20 |f 3 - 1 4 0 9 2 0 , #P|3p 4 - 2 5 1 2 2 If iC^SPI^^tl 

25 T & to % * f -fx h*vf -( 5>**i (ttTTN«ik«BT 

4 ) Slit»kLT, g ifi K ft $t H (HTVAISt«l2t5) «s 
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com* © «"a ** *k a&a^«:ftft3fc¥J&ft«:wr**G : 3 6 fts&£0> 

S fc , d)feSll«*f?£lttl^<, iS «• ^ # ft S ^ ( « 
5 Tx PDLCUfiStS) £ m W T A«=f «JR * ft SL T * d k TJ H ft 

$fes 0!lx»i^fKI 5 F7-2 847 5 Q \,Z m ^ ^ ti~Z ^ i, X. o ti. m 

Vrmomm.^yr^^^ - \^t> <® Z> V M v m * h W & ft Z> %mfa%L o 

(ttT, AM*Sfcl«at5) > ft«£iT*!l«ffiTftftft^*ffilb 

r * # ft ( ? ■> 7 ) v h i; v ? x -ft 5£ ( w. t v PM^^kssiet 

it. v > ^ k L T . * ;i/ /\ 7 -f F 7 > 7\ n D > 7 > 7, 

^6 & 'J> £ ^ 7j # J: i? £T $ L H # . ^f8WJlw35V*"t li * » ft # # 
# /j* $ < 36c It ft IS & £ & ^ *> W "C *t < « « * I* ft * * * y > 5 

t 7 > 7 * ffl ^ t t» * i to S; 

20 *Sit*lt^t^f SCffllt^ 'J 7V^^tLTIS, ft $J ffl 

»^tl±ftiS3£«»=. «nffi«Ol6CliS H/S3t»i:, ft H ft 

© ^ ^ tc & ft © * -i> j£ ^ ^ > r 2 ©ftftffcfcisif-f^ C ttfftZ 

U ^ o 

25 $ tz , fi^J»*Cy'f *D-f 1 5, 1 6 £ ft ^ # * 
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c i: * rT h£ T- & 5 o 

Ste**! Dfegftift Itliiiav ^fl¥5 - l 0 

7 5 0 5 -iti&fK. 1$|§¥ 6 - 2 0 2 0 9 4 ^£i> <&mW-l - 2 9 
10 4 9 0 6^fiS« SSI¥ 8 - 2 3 4 2 0 5 ^&i > #59^9-1 0 
5 9 3 fl9&«*i:||»i?ntv^4J;5C, (a # fl- Bl # f& i: , 1$ 

is 

£ 7c &£ft©»«ATwLfc«*<0fllJ5&£«^-&*>-B-*J;-5C 
b T 4j <t <, 

:fc^B£6D*n^7A|?l?&l>'I£*n<7^ASil^£ffl^/'cBi& 

31 £1 S tt x *S10i§l:Mt), « * © £ Tfc # Rf at T & •) , #1 i£ 
20 CD J£ ffi A T- 18 U fc H Mi 05 K PS St $ ft -5 4> <D T- li * t> „ 
♦ 

( m is cd » jb b i ) 

fr ft ^ ^ T T- & & * d $r =? A « ^ cd m iz o t\ T Si W 1* 6 <» 

m m m ( w. t htoj t ^ 3 „ ) 50 1 # & $ n t 2 # cd a 9 
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& Mortem &fr?5 0 4 a £ # tf S$t J?£ 5 0 4 t^^fiK^nxSlfig^ 





;t> ' ft 3 s #J « ^ 45 J l- T 
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mis 
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■c # a . S ft ^ (± , ft 


m © 




ft ft 
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ft «= 


«t »9Je#r** s fl&*(Iftft©C 






& 0 M^ftsgt3^-r^. 
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: M^HiS, ± JR 




r 


Sfigft^J . ' » ft I * tt 


TO . 


2 0 2 ^-^) (CcfcUjRto-SC: 








<D A 




* > 




C & 13 U & <^ J® £ ti ffi 


as k: 


r&fUDjCDft^ftJI^f^j t «S 


13 L 




Z <d M «* li * r # « « t 




*AMft5l!K:»*-SWft. * «fc 


If S 








0 3 




5 0 4 ©ft^ttJl # 



!:H*tU©!:t5o nttC r^tj 5 o 3 tUSS 5 0 4 ©it 
25 £ © T- Bg 3f L ^ # s JI*)«8i:St5aif*ttS*©I«tS 
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#f m ft £ & J tlSPtStttfflV^o 

i;|3^D^7 Af I TO 5 0 lHttE^BiiOSntl^ 

# « -c tt * no (a) c*tiac a«5 o 3*iwa«5 

0 4«Ci« a B ^^ 5 0 3 a > 5 0 4 aA s B5Pl-©^|p) ( A* v X S « 
5 0 2 C*¥ff4*fl) SB ft b . IS 5 0 3 ( <b & ) t « * 5 
0 4 © 3t ^ W S ^ 44 * 5 S ^ ^ 15 fS ^ b ^ «t ^ ^ ^ ^ ° T*t> 

« j* 5 0 3 t^«c5 0 4 tT-S^^i:Mt5lJf** s ^Uf b 

< (*Of tnokt*') . * £ * s»*ic»t4Brr**as 
« b V> (f Ci^nettS) . - ^ . ITO5 0 1R|tCi?r£©« 
£E#?»*nsil..Bl 0 (b) CSti^C ««5 0 4©*a 
#^5 0 4 a*=(*#**l*S©#iacfiifil ( * -f * > ^ ) b, » 
i& 5 0 3 fc«^5 0 4 i:T-#^ft#l;51£* 5 2tNl'l5ft££olc&^ 

gg ) CMbtli< I TO 5 0S^«)SE©Blil0iat)*ti^7 A« 
f tlttilgU X«#**ll«6 0 3l:fJI 5 0 4 ®K»f, *3 

jR *J t H b . S {I *; ft < 3t ft SS ) ttllt^ (010 (b) ) o 
* ^ S TJ P , SB**ftCfi«t5 (010 (a) ) o 

*i^i»»e,x»bfc»^Tfc^T*. p, siit^ftcascii* 
•e-*;Lh#T-£* = r % ^ *» , Hi i est «ta t> f4 to £ ft <=> 

5 ftlfitfAMbfc®^ f *St«t5ffi«r$#i« 5 0 3, 5 04 
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0 3, 5 0 4 JtCne(9) T- a£ U < ft * © T- . % %UV> H ti. h If 
£ * sMc *f b T . StUCs ^Tt^s J***«i:*>tcitjB<**ifc 

( 1 ) $ T , ITO50U*l*lft2ft«l«5^a«5fl2l: 
10 IE ft R ( ¥ EI ^ ) £ ^ *P L , ^ [r1 H £ ? o 

(2) <5ix«m^©iSg©ti — X (^1250 ^^SftSCtt 
>y 751«l> 2;&©75:7*&«t50 2 
(f-X^itCft^T, S<b->U=i>-?»7* 

15 (3) «ia#i^tt»l'kUV+a7 7?*«I4«im : 

1 ©If ttt?g^bt« a 1tt»S?£ALS±t 5o 

(4)' 2*3i ; F?$S*f-<fcS. BfaoKvf ©TSISfflSU 

*»fifflfl-l*S*K.fco"C» I^SII 1 ®*S»© U V + i 7 7 7" 

d d T- , ±12 ( 4 ) orn-b^Cfwr, ITO50 llCtff 

atci2|6)$-a-fc«®-C2^6*T^^7t&fi : x«. SI 2 l: * t i o 

ic. *ffgjin«f c<±, s**ttii;&Hs**K«S b < «t o -c am** 

25 tc £ I* * P M * * , S<S**ttK:ifiitt-rs-^. * EE M EP M 9% C 
tt, £»«©*^«&Ji£tt* 1 l*fc3«fc-5lctt>>» P fill * * C !* # tnl 
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jfb, s m % % if it m r * & * - Ko*ny^A*?*ffK-rsc 
if u -c 1» a <^ <» 

utoiMM^^. ± ga ®j ff 0 a a 04 x a , i i:S*wt:B 

i§i « -c * # v ft* #i i t= ^ x a ts m 5 o 3 c * (c ^ m it m m & 

L T U & ^ « thC»lT**«®*Di r 5i»l*tt. ft ® ft. ^ ?t 

oifi^ftts t pi - 1 « * c t^^ffifc-cfe s , * x. xm&tt 

15 *i4 (82 (a) ) #i) . 

ft * W 1 T- a , ^gftlS^^tt^^^ftSf S 5 0 3li> fi #r 

* £ £ * L.tM4^£»*CB«*ll*S<!) notH5 b ^ ffi 
n 1 T- 3 o St*«l"Ctt«[B«- ; ? 1 *«l»lb'CBI8 (a) £ ^ b 

20 b b & * s £^ HI 9 (a) fc^LfcioC ^i* (: Alt b fcTtS 

# . H m ft (C©»^ttP«ft#4) li , f» 5 0 3 ^i«$n 
o© 3; 3: & © C *t b T . f « 5 0 4ffll*f*tine (0) £ ft Z tc V> 
0#rb-CLTUi5©T-fe?>c 09 (b) C^bfcioC H ^ ft 

± 13 % m. a , #J it a , «*«2~t€*«6<8Fcw7R*n-ru*J: 
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5 e s mfcTzmfr?ttm&*&®^®ifTmmJ5V£ZG\sX^ti:^ 
fi *» js: b *r * m is tt # m m t tt s . 

( HJfi © ^ Jfi B 2 - 1 ) 

* d «r 5 a * ^ * ffl ^ t « j« * n fc o * * ^ © « * k * -r 

ccD®^^gffsg?5 1 0 ti s 1 1 3 C ^ t J; -5 C v H 1 © * d ^- 
7Af?5 1 1 t»20*D^7A*? 5 1 2fc#ft!;t>£-fr£*VT 
15 til J5E £ ft T V* * c i 1 ©*0^7AI-T5 1 1 © i& S§5 * IrI ( E) * Z 
$A * fa ) ce¥ff4A*ai s A«t'* Wx.liSisl3fc>&# ( PI EI 

c^-rxwucspffftoaiftiiiswrsajterit*) i* @ #f £ ft -r . « * 

« 4 5 • Vftttft (»«*«-rft*>* Z M £ » *P i: ZttiAM 

20 2 1: 4 5 ° ©AMAfXUtSi^^ot^S. -S, P <H ft fi£ 
t> (Y!|ft£¥fTfc<Ii&ffl£ ; £1"*<«} l 6fi£3-) tt ^ ^ © £ £ £S 1 © * 

1124 5" OAM^t^ 2©*D^7 AI? 5 1 2 CAMLtS 
{§ 3fc ft & , ?©^2CD^D^7iI?5 1 2K,fc»)l3#f£ftT> 09 
25 x « - 7 ' ©tBMfcTJfflMSft*-** Pl^^Sv US 1 © * D ^ 



106 




WOD9/24852 PCT/JP98/04701 

±§3&*D^^A?is^5 1 1, 5 1 2 i: 1 1 li > #J * li" ilu K H i$ 
(DBWB 1 ©*D^7if ?t»8^4^1:* , 'C*« C © » ^ t 14 , 

10 (1) l»©if7^SI6 2 5 ±C**tt2«tS'(«iliI TO : 
^11 ^ ) £ Sit £ o 

(2) & mn i &5%wnm±^mftm ( ^ h ^ ) ^^^u^tr^^M 

(3) «^;|4jSW«@±^fiffM©S©Slt ; K©t:--X ( ^ El ^ ) £ # 

is asc <* -a- 5 o 

(4) # ^ * S «.5 1 3 © S 2 3! t: -> - ;V ^ ( =f H ^ ) £ ^ *F T 
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Q Claims Nos.: 

because they relate to subject matter not required lo be searched by this Authority, namely: 



2. j^J Claims Nos.: 



3 - □ 



because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 or first sheet) 



This Internationa] Searching Authority found multiple inventions in this international application, as follows: 

1 . Concerning claims 1-9 : 

The inventions of claims 1-9 have the same technical feature that the 
composition of the material comprises a first region of photosetting liquid 
crystal and a second region of non-setting liquid crystal f and the refractive 
indices of ordinary and extraordinary rays in the photoset liquid crystal 
are almost the same as those in the non-setting liquid crystal. 

2, Concerning claims 10-13, 15-21: 

The inventions of claims 10-13 , 15-21 have the same technical feature 
that first and second plate-like hologram elements for selectively 

1. [~xj As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. j | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest QTj The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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diffracting a predetermined polarized component are provided, and the 
relationship between the angles formed by the input and output light beams 
entering and exiting the two hologram elements is specified. 

3. Concerning claim 14: 

The invention of claim 14 relates to a projection image display which 
comprises illuminating means having light emitting means, polarization 
separating means f and two fly-eye lenses. 

4. Concerning claims 22-25: 

The inventions of claims 22-25 have the same technical feature that, 
in the polarization illuminating device having a light source, a diffraction 
optical element, and a total reflection mirror, the direction of propagation 
of the diffracted waves diffracted by the diffraction optical element is 
almost the same as that of the reflected waves reflected from the total 
reflection mirror. 

5. Concerning claims 2 6-39: 

The inventions of claims 26-39 have the same technical feature that there 
are provided a pair of diffraction optical element for transmitting or 
diffracting the output light beam from the light source for each polarized 
component and a diffraction optical element for further diffracting the 
diffracted waves, and a phase plate disposed in an optical path of either 
of the transmitted and diffracted light beams from the pair of the diffraction 
optical elements. 

6. Concerning claims 4 0-5 3, 69: 

The inventions of claims 4 0-53, 69 have the same technical feature that 
image display is performed by the action that the direction of propagation 
of the light exiting a diffraction optical element is varied according to 
the degree of modulation. 

7 . Concerning claims 5 4-68 : 

The inventions of claims 54-68 have the same technical feature that the 
image display includes a liquid crystal element and a pair of diffraction 
optical elements arranged on both sides of the liquid crystal element, the 
diffraction optical elements selectively diffract a predetermined polarized 
component and transmit a polarized component of which the direction of 
polarization is orthogonal to that of the predetermined polarized component. 

The inventions of claims 60-68 have the same technical feature that the 
image display includes a liquid crystal element, a diffraction optical 
element disposed on one side of the liquid crystal element, and reflecting 
means on the other side, the diffraction optical element selectively 
diffracts a predetermined polarized component and transmits a polarized 
component of which the direction of polarization is orthogonal to that of 
the predetermined polarized component. 

The paired diffraction optical elements are deemed as optically 
equivalent to the combination of the diffraction optical element and the 
reflecting means, and therefore the inventions of claims 54-68 have the same 
technical feature. 



8. Concerning claims 70-74: 

The inventions of claims 70-74 relate to a diffraction optical element 
forming a wave front so that the intensity of light diffracted in the primary 
direction may be greater than half the overall intensity of the laser beam 
transmitted through the diffraction optical element. 
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9. Concerning claims 75-82: 

The inventions of claims 75-82 relate to a method of producing a 
diffraction optical element comprising a region located between transparent 
insulating substrates provided with transparent conductive electrodes and 
filled with a medium having an anisotropic diffraction index. 

10. Concerning claims 83-93: 

The inventions of claims 83-9 3 relate to an image display comprising 
image displaying means and illuminating means made up of light emitting means , 
light collecting means, and wave front converting means. 

11. Concerning claims 94-102: 

Claims 94-102 do not refer to one or more other claims, and the inventions 
of claims 94-102 relate to a method of producing a hologram element for 
recording on a hologram material the interference fringes formed by the 
interference of the reference beam with the object beam. 

12. Concerning claims 103-107: 

The inventions of claims 75-82 relate to a hologram element characterized 
in that the reference beam has a wave front approximately equivalent to that 
of the output beam from the illuminating means. 

13. Concerning claims 108-113: 

Claims 108-113 do not refer to one or more other claims, and the inventions 
of claims 108-113 relate to an image display comprising a hologram element, 
illuminating means for illuminating the hologram element, image displaying 
means for displaying an image. 

14. Concerning claims 114-118: 

The inventions of claims 114-118 relate to diffraction potical element 
comprising microregions . 

15. Concerning claims 119-122: 

Claims 119-12 2 do not refer to one or more other claims , and the inventions 
of claims 119-122 relate to an image display comprising diffraction optical 
elements and image displaying means, wherein the output light beams from 
the diffraction optical elements overlap with each other, and the shape of 
the overlapping is a rectangle as large as the image displaying region of 
the image displaying means . 
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